
INTRODUCTION

Delayed graft function (DGF) is a frequent (10–50%) com-
plication of the early post-transplantation period (Brier et

al., 2003; Sánchez-Fructuoso et al., 2004; Azevedo et al.,
2005; Johnston et al., 2006). Ischemia-reperfusion injury
and the related graft tubulopathy cause incomplete or even
missing function of transplanted kidney, i.e. acute renal fail-
ure, which restores continuously during several days or
weeks after the transplantation. In cases of missing function
it is difficult to diagnose any pathologic changes arising in
the graft during this period, for example, an acute rejection.
The delayed diagnostics and lack of data regarding treat-
ment of any eventual pathology may cause complications
and loss of grafts both in the early and in the late post-oper-
ative period (Hernández et al., 2006; Johnston et al., 2006;
Quiroga et al., 2006; Sánchez-Fructuoso et al., 2004).

The aim of this study was to identify factors associated with
the development of DGF and to define the impact of DGF
on post-transplant results and on graft and patient survival
in the early and late post-transplantation period.

MATERIALS AND METHODS

The study included all consecutive kidney transplantations
from deceased donors performed in the Latvian Transplan-
tation Centre during the period from 1 January 2004 to 30
November 2007. Exclusion criteria were: recipient death or
graft loss during the first week after transplantation due to
vascular, immunological or surgical complications (throm-
bosis, heavy acute rejection, surgical infection). According
to these criteria, 248 kidney transplantation cases were in-
cluded in the study (134 males, 114 females; mean age
45.17 ± 14.53 years). Renal grafts were recovered from 172
deceased donors (105 males, 67 females; mean age 42.92 ±
13.30 years).

Donor organ procurement utilised in situ preservation by
histidine-tryptophan-ketoglutarate (HTK) solution. The cold
ischemia time did not exceed 24 hours, and warm ischemia
time — 20 minutes. Donor kidney allocation included
ABO-identity and cross-match. Immunosuppression in-
cluded induction by monoclonal (basilixumab or daclizu-
mab) or polyclonal (ATG) antibodies with a 5-day steroid
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Delayed renal graft function (DGF) is a frequent complication with negative impact on the course
of early post-transplantation period. The data concerning the impact on the late results are con-
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renal transplantation. All patients were divided into two groups: with delayed graft function (DGF,
n = 53) and immediate graft function, considered as the control group (IGF, n = 195). We evalu-
ated factors that were associated with development of DGF and its impact on the survival of graft
and recipient, and frequency of acute rejections and chronic dysfunctions. The rate of observed
DGF was 21.4%. Its development was associated with the following factors: age of recipient and
their weight, age of donor and their body mass index, high frequency of asystole/hypotension in
donors prior to organ explantation (P < 0.05 for all), and longer time of cold ischemia (P = 0.058).
The DGF group had higher rate of acute rejections (P < 0.001), and also lower 1.5 and 5-year
graft survival and 1.5-year patient survival (P < 0.05 for all). The conclusion is that DGF has
negative impact on the survival of renal grafts and patients, especially during the first 1.5 years
after transplantation.
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pulse, and maintenance by per oral steroids, mycophenolate
mofetil and Neoral as guided by the blood level.

All cases were divided into two groups according to renal
graft function: delayed graft function (DGF) or immediate
(IGF). DGF was defined as a need for at least one dialysis
during the first post-transplantation week. The impact of the
graft function on survival of recipient and graft was moni-
tored. Recipient serum creatinine (S-Creatinine) dynamical
level was used for the assessment of renal graft function.
The rate of acute rejection was evaluated according to renal
graft biopsy results (Banff 2007 classification). Chronic re-
nal graft dysfunction was diagnosed clinically (increase in
level of S-creatinine by 10% or more for more than three
months during the follow-up) or according to renal graft bi-
opsy results (Banff 2007 classification). The main clinical,
biochemical and demographical indices are shown in the
Table 1. The follow-up period after transplantation was five
years.

Statistical analysis of the groups was performed by T-tests,
χ2, ANOVA and Kaplan-Meier survival tests (SPSS 13.0,
SPSS Inc.).

RESULTS

Delayed renal graft function was observed in 53 (21.4%) of
248 recipients.

Comparison of the DGF and IGF groups according to clini-
cal and demographic data (Table 1) showed differences in
recipients age (50.6 ± 13.7 vs. 43.7 ± 14.3 years, respec-
tively; P < 0.05), recipient weight (76.0 ± 20.3 vs. 70.6 ±
16.6 kg; P < 0.05), donors age (47.0 ± 12.6 vs. 41.8 ±13.3,
P < 0.05), donor BMI (27.2 ± 4.6 vs. 25.3 ± 3.8 kg/m2,

P < 0.01) and presence of asystole/hypotension in donors
prior to organ explantation (77.4% vs. 57.9%, P < 0.01).
The cold ischemia time of grafts was longer in the DGF
group than in the IGF groups (17.7 ± 4.3 vs. 16.1 ± 4.7 hrs,
P = 0.058), but this difference did not reach statistical sig-
nificance.

The study groups did not differ in the number of recipient
deaths (14 in the DGF group and 40 in the IGF group, P =
NS) and graft loss (6 in the DGF group and 26 in the IGF
group, P = NS) (Table 2).

The rate of acute rejections was higher in the DGF group
(75.5% vs. 35.9% in the IGF group, P < 0.001). Analysis of
death-censored graft survival (Fig. 1) showed that the maxi-
mum difference occurred during the first 1.5 years after
transplantation (76.6% vs. 94.3% for IGF; Log Rank [Man-
tel-Cox] 16.299; P < 0.001). The survival later stabilized
and the curves become parallel, although 5-year graft sur-
vival was significantly worse in the DGF group (84.9% vs.
94.9% for immediate function; Log Rank [Mantel-Cox]
4.456; P < 0,05).

A similar trend was observed also in recipient survival (Fig.
2), although differences in 5-year survival between the
groups were not statistically significant (Log Rank [Mantel-
Cox] 1.631; P = NS).

The rate of chronic graft dysfunction and level of S-creati-
nine at 5-year post transplantation did not significantly dif-
fer between the DGF and IGF groups (P = NS).

DISCUSSION

Delayed renal graft function is a serious complication in the
post-transplant period, as its frequency varies within a wide

T a b l e 1

DEMOGRAPHIC AND CLINICAL DATA OF DGF AND IGF GROUPS

DGF (n = 53) IGF (n = 195) P value

Recipients:
Age (yrs)
Gender, male/female (n)
Weight (kg)
Dialysis type (Hemodialysis/peritoneal dialysis, n)
Diabetes mellitus (n)
Retransplantations (n)
Panel reactive antibodies > 10% (n)

50.6 ±13.7
27 / 26

76.0 ± 20.3
48 / 5

10 (18.9%)
3 (5.7%)
2 (3.8%)

43.7 ± 14.3
107 / 88

70.6 ± 16.6
184 / 11

22 (11.3%)
23 (11.8%)
5 (2.6%)

0.002
NS

0.047
NS
NS
NS
NS

Donors:
Age (yrs)
Gender, male/female (n)
Body mass index (BMI, kg/m2)
Brain death, traumatic/nontraumatic (n)
Asystole/hypotension (n)
S-Creatinine (mmol/l)
S-Urea (mmol/l)

47.0 ±12.6
35 / 18

27.2 ±4.6
27 / 26

41 (77.4%)
0.11 ± 0.04
6.48 ± 3.23

41.8 ± 13.3
133 / 62

25.3 ± 3.8
110 / 85

113 (57.9%)
0.11 ± 0.04
6.42 ± 3.13

0.011
NS

0.003
NS

0.007
NS
NS

Transplantation:
Cold ischemia time (hrs)
Female donor/male recipient (n)
Graft vascular reconstructions (n)
Induction immunosuppression (n)

17.7 ± 4.3
12 (22.6%)
27 (50.9%)
46 (86.8%)

16.1 ± 4.7
37 (19.0%)
95 (48.7%)
176 (90.3%)

0.058
NS
NS
NS

DGF, delayed renal graft function; IGF, immediate renal graft function; NS, differences not significant.

20 Proc. Latvian Acad. Sci., Section B, Vol. 67 (2013), No. 1.



range and reaches sometimes half of the total number of
transplantations (Azevedo et al., 2005). This complication
is caused by a number of factors: donor type (deceased or
live), warm and cold ischemia time, presence of special
means for donor organ perfusion (for example, machine
perfusion), induction and maintenance immunosupression

regime, etc. (McTaggard et al., 2003; Sanchez-Fructuoso et

al., 2004; Boletis et al., 2005; Lodhi et al., 2012).

Considering the negative impact of delayed graft function
on the early post-transplant results (continuation of dialysis,
increasing number of acute rejections, increased hospitalisa-

T a b l e 2

RESULTS AFTER KIDNEY TRANSPLANTATION IN DGF AND IGF GROUPS

Results DGF (n = 53) IGF (n = 195) P value

Patient deaths (n)
Graft losses (censored for death with functioning graft; n)
Acute rejections (n)
Serum creatinine (at 5 yrs, mmol/l)
Chronic graft dysfunctions (n)
Patient survival:

18-months
60-months

Graft survival:
18-months
60-months

14 (26.4%)
6 (11.3%)
40 (75.5%)
0.13 + 0.03

4 (7.5%)

84.9%
77.4%

76.6%
67.9%

40 (20.5%)
26 (13.3%)
78 (35.9%)
0,15 + 0,06
28 (14.4%)

94.9%
84.1%

94.3%
79.0%

NS
NS

< 0.001
NS
NS

0.011
NS

< 0.001
0.035

Abbreviations as in Table1

Fig. 1. Five-year graft survival (censored
for death with functioning graft). DGF,
delayed renal graft function; IGF, imme-
diate renal graft function.

Fig. 2. Five-year patient survival after
kidney transplantation. DGF, delayed re-
nal graft function; IGF, immediate renal
graft function
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tion time etc.), many transplantation centres endeavour to
reduce the cold ischemia time, to use perfusion machines, to
apply medicinal and even homeopathic treatment (Grino et

al., 1994; Cravedi et al., 2005; Jushinskis et al., 2009;
Lodhi et al., 2012). However the permanent shortage of do-
nor organs forces to extend the criteria for organ donation:
to use marginal donors, donors after cardiocirculatory death,
including donors in the 3rd and 4th category according to
Maastricht criteria (Koostra et al., 1995). This, in turn, in-
creases the risk of DGF in the early post-transplant period.

The impact of DGF on the remote results is still disputable.
According to the data of some authors, DGF has a negative
impact (Johnston et al., 2006; Quiroga et al., 2006), while
other studies have not found an effect (Boom et al., 2000;
Sola et al, 2004). This difference is due to a number of fac-
tors. Up to now there is no united opinion concerning the
clear definition of delayed function (Daly et al., 2005). We
consider DGF as the necessity of at least one dialysis during
the first week after the transplantation, which is the most
frequently used definition. However, there are other views
concerning the definition of DGF and IGF. DGF has been
defined as the need for dialysis during the first 72 hours af-
ter transplantation (Hetzel et al., 2002) and there is “slow
IGF” definition (Moore et al., 2007). Also the creatinine re-
duction ratio has been used to define DGF and IGF (John-
ston et al., 2006; Moore et al., 2007). It is very difficult to
evaluate graft damage degree with objective and scientific
methods, in cases when the graft is not functioning. This is-
sue requires a special research, particularly using protocol
graft biopsies and the dynamic study of biomarkers in
blood, urine and the transplanted kidney (Hartono et al.,
2010).

In our study, we found that after five years differences in
the graft survival became less prominent, and five-year pa-
tient survival was not different between the studied groups.
This was probably associated with stabilisation of the
course of pathologic processes in grafts that survived this
period.

The obtained results can be used to guide management of
renal grafts. A ”problematic” graft can cause DGF and
therefore earlier losses. The transplantation of such kidneys
is therefore undesirable in pediatric recipients, who need to
extend their life as maximally as possible with the help of
the transplantation. Such kidneys should be recommended
very cautiously for patients with comorbid diseases, as it
may be detrimental to their survival.

In conclusion, delayed graft function has negative impact
both on graft and patient survival, particularly during the
first two years after the surgery. After this period survival
stabilises.
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ATLIKTÂ NIERES TRANSPLANTÂTA FUNKCIJA AGRÎNÂ PÇCTRANSPLANTÂCIJAS PERIODÂ UN TÂS IETEKME UZ
VÇLÎNIEM PÇCTRANSPLANTÂCIJAS REZULTÂTIEM

Atliktâ nieres transplantâta funkcija ir samçrâ bieþa komplikâcija, kura negatîvi ietekmç agrîno pçctransplantâcijas periodu. Dati par tâs
ietekmi uz vçlîno periodu ir pretrunîgi. Ðajâ pçtîjumâ aprakstîti piecu gadu novçroðanas rezultâti 248 pacientiem, kuriem tika veikta nieru
transplantâcija no miruðiem donoriem. Visi pacienti tika sadalîti divâs grupâs: ar atlikto transplantâta funkciju (n = 53) un tûlîtçjo funkciju
(n = 195). Tika izpçtîti atliktâs transplantâta funkcijas iemesli un tâs ietekme uz transplantâtu un pacientu izdzîvoðanu, akûtas atgrûðanas un
hroniskâs disfunkcijas bieþumu. Atliktâs transplantâta funkcijas bieþums bija 21,4%, to ietekmçja tâdi faktori kâ recipienta vecums un
svars, donoru vecums un íermeòa masas indekss, asistolijas un hipotensijas epizodes donoriem pirmseksplantâcijas periodâ (P < 0,05
visiem), aukstuma iðçmijas ilgums (P > 0,05). Atliktâs transplantâta funkcijas gadîjumâ bija ievçrojami augstâks akûtas atgrûðanas bieþums
(P < 0,001), 1,5 un 5 gadu transplantâtu izdzîvoðana un 1,5 gada pacientu izdzîvoðana bija zemâka (P < 0,05 visiem). Jâsecina, ka atliktâ
transplantâtu funkcija negatîvi ietekmç transplantâtu un pacientu izdzîvoðanu, seviðíi pirmo 1,5 gadu laikâ pçc transplantâcijas.
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